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(57) Abstract 

An attenuated chicken-pox virus Oka strain gene 62 having the base sequence represented by SEQ ID NO: 1 with at least the base 
substitutions (a) to (d) as specified below; (a) substitution of A at the 21 10-position to G; (b) substitution of A at the 3 100-position to G; (c) 
substitution of T at the 3818-position to G; and (d) substitution of A at the 4006-position to G; and a method for identifying the attenuated 
chicken-pox virus Oka strain and an attenuated chicken-pox virus strain acceptable as a virus strain for attenuated live chicken-pox vaccine. 


(a) 2110 SttS A *)< G; 

(b) 3100 §JgS A 7b< G; 

(c) 3818 T # C; fc<fctf 
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PStKS'W ;UX|3M*<Diie^F- 62 t Z (DmB? 62 

-§)^«tCD-C#'5iie^62 <t, COit^62 (75lgSIB?IJ^(cS'^<li^K^t^'l';U^(73|5]^ / ; S 

TfcH • wttli^-f^X (Varicella-Zoster virus: VZV C WT hK^-O^S Ztzit IVZVJ <t 

(<f$^B3 53-41202 -^-4>fE ; Lancet 2:1288-1290, 1974) fC&JfcCD^-OUX^Dt— 
CD->— Kfc Lr^r7^^>7b^i2iig$^t&^#li]TJA<{$ffl$4xTt^S[RequirementsforVaricella 
Vaccine (Live) Adopted 1984: WHO Technical Report Series, No.725, pp.102-124, 1985] „ 


WO 00/50603 PCT/JP99/0S476 

2 

LUti<t>. -zcD&otjis&mKfcfr.. i<??-^mwz£z>i,(Dti\ h^wzwrsm*.^ ■< &x<d 

Virology, 67:1759-1816, 1986) SJtTJa*, flHxJf . VZV tt|H]<D DNA %££9tJ0>igl* (Journal of 
Virology, 59:660-668, 1986) , fflBBMM Pst \ +*-•< HcD^fil (Japanese Journal of Experimental 
Medicine, 59:233-237, 1989XPCR(Polimerase chain reaction )£-ffl I RFLP (restriction fragment 
length polymorphism) |cSo*<^J^ (Journal of Virology, 66:1016-1020, 1992) » JtIS Pst I V"^ 
10 h oygfat PCR gg&KD RFLP t CDlfo?1-S1r>\± (Journal of Clinical Microbiology, 33:658-660, 1 995) 

*ffL\ M#^ESiJL^-5 8O0)^#$if$^-r-5<ti: : fc(^ *ftl©*fi^-f ;uxA<c^it>8Sfr 
d<t£J|fcfcU mzmt&mLTl^ (WO97/43420 ^Ifio JUT. SteJiI588i<!:8E«?--&) . 

t*t. ■ta)jai*3feijc(c(i!j©if±S7kfi'!7-f';ux<*t *i»flK>^seeicB»i l ? -5 c t £ntB l/- 0 


WO 00/50603 
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PCT/JP99/05476 


fflUSC<b(CcktJW^^-5J)tf*fc<i:I>'«^St±T'J>/^< (CTL : cytotoxic T lymphocyte) . 

(1) @55)JH^-1 CDlgaie?iJ(cfcLNr. '>^< i:tmTCD(a)~(d)CO^»a^ : 

(a) 2110StgSA7b<G ; 

(b) 310O#^SA7b<G ; 

(c) 3818§i£STj6<C ; ti&tf 

(d) 4006f|i&«A;&<G 
^^■r^)ll#7K^ r t?-l'>'UX|5g^C0iie : F62 o 

(2) (a)~(d)CD^SM^(cADx.. iaT<D(e)~(g)CD'>&: < <t & 1 JiLt<Z>l£&fi& : 

(e) 1251 #i£SA7b<G ; 

(0 2226#i£&A#G ; fc\fcl>* 

(g) 3657#i^SA*<G 

^-r €.iui2(i)cop«7Ks^-r frz.m&omm* 62 0 

(3) (a)~(d)CD^Sg^ fccfcZ>*(e)~(g)<D'>^< t=t 1 l^UKDiggg&lciOx. JaTCD(h)~(o)CD 
'>£ < 1 1 1 Ul±CDi£Sg& : 

(h) 162Si&ST#C ; 

(i) 225#$g8T2)<C ; 
(j) 523#i£ST#C ; 
(k) 1565§J£ST#C ; 
(I) 1763§ig&T#C; 
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(m) 2652Hi£ST;6<C ; 

(n) 4052§i&gT2)<C ; fcjctf 

(o) 4193MSTA<C 

Zm-f ^Hni5(2)CDil^K^^-r JLZffi&OX&BrF- 62 D 
5 (4) B^^iB(1)7b^(3)(DL^■rtL^(Dii^E I f : 62 £=1— DNA (DBf)i"l?fc o T» ttltftfll^ 
1 O ^S»^lilJzCDie9»J^ «E> ft * DNA Bf * 0 

(5) ITjIBOJOilSTK^O^^Xiag^ilfg^ 62 A<ri— K-r-5>^>/^^T'fcoT. IBJiJS^-1 

(A) 628 ST 5 y ISJiS Ser A< Gly ; 

10 (B) 958 #7 5 J §mm Arg *>< Gly ; 

(C) 1197#7S/§£8l&Val*><Ala ; fc\kr>* 

(D) 1260 #7 5/S£SISlle A<Val 

(6) (A)~(D)<D7£ y JilT<D(E)~(H)CD^ft < 1 1 1 JiLb£>75 y S£g& : 
15 (E) 99 #7 S y Met *< Thr ; 

(F) 446 #7 S y Leu A< Pro ; 

(G) 512 #7 5 y Val jb< Ala ; fc<fc r>* 

(H) 1275 #7 5 y Leu Ser 
* *rf&]ftjfB(5)<D? >/ ^ Uo 

20 (7) Bijie(5)^feii(6)cD^>/\°<7g(D-g|i-c?fc'-J, -?-cD7 5 y g£Si&SfcH-£#t; 5 7 5 y M&M&L 

(8) l!tfIB(5)3:fc{i(6)a)* 4 J L<l*BtiiB(7)(7)^^K^JjT;Jl<kLTfflt^-l)C < !:lc c i;y 

(9) ^-OUX^rVAOTiifc^ 62 A<BtHE(1)^t> (3)03 1 vtfuta&l fS^f- 62 Tifc-51i$7K*10-OU 
25 X&o 

(10) HUlB(1)^<i(3)CD^-r'tL^C0iie^62 ro«1«&£ig-(D£»ttft£W^5*ft»5-r^;*.£ 

(H) fliSB(4)o> dna BfK-^/w^'jy-fX-r-sy/ a dna *«*r*-<s**'W;u;*£SiRr-5 


WO 00/50603 PCT/JP99/05476 


(12) mti(&)(Dffl*3itziZ ctl {c£oTl2J&$;ft6fctJf jux£il#?-r-5c<t 

(13) (Di£M?iJlcm€>'>£< <t t 2107 2229 ^ik&^VCD DNA IS*"J 
5 Zfflmmm Nae I fc<fcl>* SssHII T?fcJJ»rU ^<£> DNA i2W2£*:l* Sgft^t^ft&^^'OU 

(14) dna k$»j*<, mzm^2.(Di&mm&\frt,ti.z>*>)^?.'? \s*=f- K<tie?i]#-5§-3<Di&sia?ij 

PCR iMz& oT!ESS($;h,f- DNA ie?iJT?&&flJlIB(13)<7)iI]£7S-;io 
10 (15) HlJaB(10)A^^(14)rot^^HA^^D^;i(rctoTl^S$Htril#7KS^-<-'^X^* o 

(16) H5jB5(9)S/-|*(15)iDli#7KM , t'-l'>'UX|*$->— K0-<;UX<fr-g)il#^Kit'7^^>o 

15 Xllfcfclfc^ 62 A^fllfc 9 □— >fcJ:Uli^^CDiiW 62 CDie^«T(DfSmcD^1j-efc-5o 
lB2lll(*. ;*(7>#;fal^;i,X**ii£^ 62P C Rffl^t^ R F L P"Affi<n%£%ktt-?Tl5 
□— Xy;^S»1ci!)IllT-$)-5)o U— >1 : ii^TK-ft^-rJUXl^**. U— >2: 3£^S**. U— > 
3 : ;5JP#U U— >4-8 : RSSM^'OLX. U— >9-1 3 : ^-OUXo 

20 m 3mm%m*m^ * )i,*m&t ^<D&mm&<»^ft?h(DmB^ 62 oe62) iz^svzv 
— ©171^^-^7X5 Ka«c#6«j^sf±^"r^^-efe^o cvi«is, — mm (0.25 

Mg) © pCAT-IE4 fccfcl#**&Stf> pVac-G62 (□) pPar-G62 (•) £n f-7>X7i 

* K £*lTl^o WT> B I* IE62 £n— h't^iie^ 62. C I* DNA tK'J ^ h*"3"<5 
25 fife 1 ?- 28, D DNA £ >/^M (major DNA binding protein : MDBP) £ n — Kf -Sit 

fe? 29, E t*8I$ >/^7lC (glycoprotein C : gC) £n— K"f -Sitfe?- 14, F I* gE £=j — K 


* 
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§6 m £ m m -t -s fc o> s a. <e> as 

He) ^Wl^fifE^T-fcoTs ^kSO-OUXVV AC0±IB£iJ (Journal of General Virology, 67:1759- 
1816, 1986) ^O^SS-^- 105142-109242 <D^lHlclC#St-^)iiWT?fc^>o dG^tfc? 62 I*. 
5 [Hi ±f&IC7^L7i<J:-5IC % Ic^H^uSMi (transcription start site) fr£^EP:£fn]|c$E¥#jI ; iT"3~'S 
fcirx A±iB?iia)^S#-^ 109242—105142 "+" Xr-^>K<t&&o Stot. IcJiJS^- 
1 <D% 1 "A" (*Z<D+X h i 5> KCD5 ' 3fc2ii&g (*rV A£Ic?iJCD 109242 #&8) Ic-fcf 

10 »T'fc^. 

fc(a)~(d)ro^M^^^^iie^T?fe*o z.ommx.m*? -r ;u^wn*ae?- 62 i*. ± 

lB(a)~(d)(75M^|cinx.v S1 CD(e)~(g)<D'>&< irtl Jsl-ttDtSitBijl^^-Siie^ $ 
•bid** 1 CD(h)~(o)<D'>& < <t 1 Ut_h^Mjft^ : &-r-5fie : ?-l?&i)o 

/^StfcS, ZCD-S^/^SCIis -hfB(A)~(D)ro7syg$S^(c*n^.. ai {=^-T(E)~(H) 


WO 00/50603 


PCT/JP99/05476 


(a) 21 10 § A— G (A) 661#Ser— Gly 

• (b) 3100 # A— G (B) 958 ^Arg- Gly 

5 (c) 3818 §T-C (C) 1197§Val— Ala 

(d) 4006 # A— G (D) 1 260 # I I e— Va 1 • 

(e) 1251 § A— G 

(f) 2226 # A— G 
. (g) 3657 S A— G 

10 (h) 162§T— C 

(i) 225 § T— C 

(j) 523 #T — C . (E) 99 # Met— Thr 

(k) 1565 fT-C (F) 446 # Leu— Pro 

(I) 1763 #T— C (G) 512§Val— Ala 
15 (m) 2652 # T— C 

(n) 4052 §M (H) 1275 # Leu— Ser 

(o) 4193 ST— C 

■ 

ccD t fc-5^ii^7K^^-<;ux^jie^ 62 i* v ffix.iii«ai<Dii«*«t?-r;uxrat* (biken 

Lot-65: (St) K^«£8M*Wg£3f. Sfcl* ATCC VR-795) fr£>3£;£lc£ y^fT^-<k^T^ 
25 So 

C(D#§BJJ<D DNA Kftli ±IB(Dit&^ 62 Kf^ DNA CD8frtf"efo^T, ttSB&8P& 

O^S^JUJiCD DNA Urtf-efc-So DNA Urttlis P*#«^^*IH«**fc(*£a> 
fgBJKD^SIcJ; oT^lc|5]^$*tfcll^7Ki2't7'r JWftCDVV A DNA £i§§M&M&Sf§fl(~ci: o 

w©38Wa>* ±ieCDite : f- 62 «*(£^S^»Sfc£<D«±toT?iej 
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lc, ±timB=f 62 <Da— K«*S*tr DNA Wtt^Agte-L-CSSS***— £f&£U -^©3B 

msm&nt Lxmm^^^t^x^^ m*fttzWi&m&M&MMuzrnT7--&x>y}Ei-r 

§?<h LTfflt^c:<t7t)<-i?#<5>o 

15 il:J:iJfSCti^#4, Ztlib<Dtfii*te&lf CTL ^/-fc^t^ftfcll^k^^X** 

20 iie^-62 &miT&fcmoj)i'7<zMiR?&zkiz&ym , m? ; b^kt<x£&o mitmziz. m 

< i t 2107 SitSA^ 2229 Sitgf-TCD DNA S$IJ$$>JSB¥£ A/ae I 3b\fcU* Bss H II "CtJU 
25 SSL. ilCD DNA@BW2^/d*3K>t<b$ttl)7K^^;UX^il1Rt-^^l~cfeor^-r§C 
<b6<T-#-5o ±I2CD<tfct-A ll#7K^^Xl3)f*0)iIfc? 62 li. 2110 #l£SAtfGlcS&£ 
JtlTt^S.-*fc, 2226 M»AA<G(ca«l5Jh.TL^*^4i&«o -£©fS3L 2110 #i£«A- 
GCDM^ICJ: oTI251J#-1- 1 CO 2107-2112 S^SiB5>JICl* MR ft* A/ae I ISi&S(i<i 
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(GCCGGC) A<ff$RE$H, 2226 — GCDS&lCj; r>XW&m^ 1 (D 2224- 2229 E5«J|C 

BssHII (GCGCGC) #ff2r£$*l6o ^^t, '>£< £*JB*U»1 <D 2107-2229 # 

^S^-eO) DNA &m$:±&2l£0>ft\VBMmX*V}&i-f*ti& t(D DNA I55>J(4. 

l^i*£^f411^*«^/uxE&*T*fcftl4\ 2£/=f43icBfK-<b£;h,£o — SiSWcfi'M 

-< jis*m.m=F 62 %mmt-?& pcr mz&ixmwL-?z>^ttfx$z>o 

&.-f&^t&x$z>o 

15 Sgffiffl 
HJEtf'Jl 

JjMtffi'tJ-OUXBW* (±«7* 14. BIKEN Lot-65 [ (M) K*tt£«8#iW3e#3 £&fflL 

fc 0 oj^fi^fi^-fyuxrat*) I*. MRc-5aiHaT?«ft«Bi$-a-fct.fl)*ffifflLfco - 

ftBJgW (WO97/43420 O)HS£0lJ 1 IcEttflE&aHCttlV -f 

;UXWt*33«):y3$«8ltib&N5)DNA$14ttU Dumas **£>i£SIS9iJ (J. Gen. Virol., 67:1759-1816, 
25 1986) lC»-^t^-CW-r>Lfc^-f V— ^fflt^T&Sfi^ £ PCR &(C«fc yififgUfco iIW62 
CD±^(4. 3 mv> ~J=? -f V— (S2|C^Lt--fe>X^^V— G62N1. G62N2. G62N3. fcj; 
tf7>^-fe>X^-T-7— G62R1, G62R2. G62R3) ttt^HW&t&zmft bLX 

- 

WBLfco. UfSs ^-b^X^V'T^— I4^(D5' M13 ^^- r 7— K (-38) IB5>J (G62N1-3 


WO 00/50603 


PCT/JP99/05476 


1 0 


©1-19 MS) £J*fifcLTl^o *fc7>^-b>X^-fV— Iif05' ^38IC M13 U/v 
XE9»1 (G62R1-3<D1 ~20*tt«) SSSHELTt^o 


5 






G62N • 

5'- 

-CCGAGCTCGAATT/CTAGATTCATAAAAACCGTTCCGC-3' 

105103- 

•105139 




Xba\ 




G62N1 

5'- 

-TTTCCCAGTCACGACGTTGTTCATAAAAACCGTTCCGC-3' 

105121- 

-105139 


G62N2 

5*- 

-TTTCCCAGTCACGACGTTGCAGGCACAACCGGTTACTCAG-3' 

106455- 

•106475 

10 

G62N3 

5'- 

-TTTCCCAGTCACGACGTTGTTTGGTCTTACGAATCCTCGG-3' 

107844- 

107864 


G62R 

5'- 

-ACCTGATCAGAATTCTGCA/GAGCGGTCTCTCCTTAAACGC-3' 

109381- 

109362 








G62R1 

5'- 

-GGATAACMTTTCACACAGGTTCTGATCATCTACGATCCG-3' 

106600- 

106581 

15 

G62R2 

5'- 

-GGATAACAATTTCACACAGGCAAATTCGGATGATTCGGAC-3' 

107950- 

107931 


G62R3 

5'- 

-GGATAACAATTTCACACAGGAGCGGTCTCTCCTTAAACGC-3' 

109381- 

109362 


pcr smmmts o ^=mm 200 mM s g-zf^ ■< 0.3 M m. mmmcD 

filfiDNA, 2.5UCDExTaq (SSdlfctl?) ltt;5 0 u L 0) B<Taq ^7— ^ffllV/io 

PCR SIMb&K (*H Peridn-Elmer *±ID £ffjUT. m± (94°C : 1 > T——<) ><? (55°C : 
1.5«ffl) s <*ft (72°C: 2^Pb1) £3 O+H^Mt -pfco 

♦ 

Jfc(^T\ PCR^g!4^h ( K-f 'V QIAGEN GmbH #M) ^fflL^T PCR i^ieS^t ^-f V— 
_fc*»l*U PCR $x>*»?*y h Amersham *±§!S) ^fflUTlSJiJ;* 

25 DNA i>— <7X>-y— Model 4000 L (*S LI -COR *±S?) t^firLfc, iS9iJifc^<© 

PgHctt, gpfcfeflt IRO-40 -CTOL/c M13 Z?*-r>— K^-f7— £fcli'JA— X^-f V— 

30 *<DIS5L Ifi ; i : 4 > 14 fc\fcl):61 ICO^TI*, HfcMt'W ;UX|59»i:5i«Ht*i©WT?* 
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1 1 


3<DR) „ ii#7K^-f;UX[5g^ < t^#^t*(Dil{^ : F62 Dumas tttWie-? 62 i I* 9 


10 


15 


20 


25 


30 






Dunas4£ 

105169 

R (norcoding) 

A (noncod i ng) 

A 

105310 

R (Ser/Leu) 

A (Leu) 

A 

105356 

C(Val) 

T (1 le) 

T 

* 

105451 

G 

G 

A 

105512 

C 

C 

A 

105544 

G(Ala) 

A (Ala) 

A 

105705 

C<Alo) 

TCAIa) 

T • 

106262 

CfiSly) 

T(Arg) 

T 

106710 

RCAIa) 

A (Ala) 

A 

107136 

C(Ala) 

T(Ala) 

T 

107165 

. T 

T 

C 

107252 

C(Gly) 

T(Ser) 

* 

T 

107303 

C 

C 

T 

107599 

R(Ala/Val) 

A(Va!) 

A 

107607 

A 

A 

C 

107715 

C 

C 

T 

107797 

R (pro/Leu) 

A leu) 

A 

108111 

C(Pro) 

T (Pro) 

T 

108747 

G 

G 

A 

108838 

R ff hr/lfet) 

A (Met) 

A 

108951 

A 

A 

G 

109044 

G 

G 

C 

109137 

R (si lent) 

A (si lent) 

A 

109200 

R (si lent) 

A (si lent) 

A 


35 


WO 00/50603 PCT/JP99/05476 
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* 

<t CD G62N fc«fclK G62R (DJ-^nXO UtJ- K£ffll\ KJC5S;'ft+(=6% 

5 DMSO £}jox.. #«SIC* 6 »W t LfcJ^*1-f*3IJS£0>Ji: B— CD^&lCcfc Wfif 62 CD:£«£ PCR 

<7)9<7D— >(* s isii^cwasroL^^^a^^s^ti^&ori^fco^i^**** 1251. 

2110. 2226, 3100. 3667. 3818 fc<£ l>*4006 CD 8i£g[*±^ P— XcfcL^TSWCoTt^/io — 

15 

Lfci?£S!**i^ -T /UXf*l* t h HEL fflf&&tziZ MRC-5 SMBST? 2-3 ttflSitCDit. M Lfco 

PCR^lC^yifflBLfco iS5«J#^ 2 CD* «J zf 5? £ R*. ft&WJU^iieT-ffi (iBJiJ§^ 

1) CO 1846-1863 ^SlC^tfS^-Sy/^—X^-r^—TFfey. IB5"IM 3 CO?)- 'J 3 ^ <7 u^-t 
25 K(* 2609-2620 #i&«IZ*tlS-r-£> 7 * 7— -f T— T*fc& 0 PCR #ftB$ffi$ 1 flflfl 

«t Ltz HMUtm&m 1 <hlill$<bL^o PCR £4*33 n L £. 4 U CO /Vae I CSSiifct 

S) £37°C. 1.5B#MKJ£$-t*TWWU 5fcl*T?4 UCO SssHII (Mittt88) * 50°C. 1.5B#fH] 
SJS^-yrTtJBrL/zo tJ]BiLt- DNA Ifffrli. 4%7:tf P— (NuSieve 3:1, FMC BioProducts 
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ftCDiife^P 62 &5fc<D PCR ( > 1 ) I*. A/ae I fccfcU* BssH II Icj: oT 3 OCDBfT* (402bp. 
264bp. 116bp) iCfflKStlfco — !iSM^fccfcI>*S#7f)^^Ltc^i#i7±M r t7'r-'UXt*(» 
5 PCR M^S (U— >2-1 3) l*C^Lf>$i]PI^-ei*M$4x-5c:<!:l*'Ei:<, 1 BrttCD^-Cfco 

fee - - 

JiLh(D^^f>,7KiS , l7'r JUXfi6riF62 CD'>& < 1 1 2107 2229§i£S£T?CD DNA 

IB5U£s tiJHHaRAbe'l fccbtf SssHII 'icJcoXttJKU CCD DNA IBW2£fct*3BrKr<b$;h. 

{JkZfttif-r htzih. VZV CDg-itfe^CD^P^E— ^— I25'J<!:<7P^A37xz:a— J^7>X7i7 
15 — tf (CAT) »t^tl)^-^-^X5 Ki:, IHMcft'W JUXK^^tcl*^^ 
Oiie^62^^-r-SX-7x^^— ^7^5 K£n h^>X^i^>>a>Ltr:W|-fcl^TCAT 

1. 1 ^7X5 K 

20 14. 28, 29. 62 fe^tf 68 CD^g-^P^E— £ — f&ttMttrn KXDtS 750 JS*±3SCDBB 

^J^tlwK— £ — 7*7X5 K plE4-CAT\ pgC-CAT, pPol-CAT. pMDBP-CAT, plE62-CAT 
J:l>'pgE-CAT^m^L^o ^P^E— £ — ««©IB$lJli. 5 ' SSlC Nhe I £*:f* Bg/ II SlH4£# 
■T-S^-r^-^fflt^ PCR jilC«fcyH«rai*>rVA^t)iifSLfco PCR #SH#lfll£ 
1 tfffli: LfctAW*lllte^J1 tm%k LtzomQ&mMZ Nhel tS&UBglH T?« U pCAT3-Basic 

25 plasmid (*g Promega ttS?) O CM 'MB=f-(D±^L{zWX^l,tz 0 

nyji-Zt-Zf^stZ K pPar-G62 (*&#£H*CDiH5^ 62 70->^UtlSlLfc 0 *fcB 
#K^CDii<5^ 62 ^bi#/c9liCO<7P — Is 1 ElCD-7 P — > 9 (13 &£ffi&£ 87 5 V 

BS»ft**f -S^n— » £il#?U 7 7 X5 KpVac-G62 ^fltSSLfco 


WO 00/50603 PCT/JP99/05476 

1 4 

* 

1-2. h7>X7l^v3> 

CV1 8BflS£s 35-mm ^X^-y^MIC 10 5 ffflftS/dish 0>fij£7?igS U C(73«IC SuperFect 
(QIAGEN GmbH) ^m^tz'J^ZP ^Oi^B y§^7X5 hU: 0 h 

7>X^i-j7->a>ffl(7D&J5rE:51;Bcl*. 0.25 //g <DL~K— S— ^7X5 K<t. flS^&B: (o- 

- 

— pUC19 ©aanlc^fc -3TDNA<D£s£ 2.5 /u g (c— £f& J: Lfco ±TCDHItl*. & DNA 
h 7 > X 7 x ^ •*> 3 >l = O # < t =t 3 IbHt o fco 
1 -3. CAT T'V-t-f 

h9'>X7x$S/a:/**& 44 B^PbI^ «<7):£ ft <!: CAT m$mfc Ltzo ailfi^'J^ 

10 g$HSr±S^^7Kl:- 3 [5];3fc# U itfi?/ \ 'V 7 t — (K-T'y Boehringer Mannheim Corporation *± 
S?) _ e?gfii Lfco ^ttJ^ICD CAT CAT ELISA Kit( K-T *7 Boehringer Mannheim Corporation 

t±$!D T;*^U Bio-Rad (^H Bio-Rad *±S!!) Icfc yj*j£Lfc* >/\°^ffSl:: 

15 WKLfc VZV I^cD^-CiD^at- 5— I*. IS<t^<if"Sf«;Stt^$^ofco -T^*,, 

P#i3g^*3tE(Dite^4^p ; E-5-i*s 3$^t*fccki>wi33i*<o^H^ ; H<7)ii{E^62 mm 

(IE62) iCctoTh^^T^f-f^-^tlt (131A) 0 fc?£U -< 7 x<7 $ — Zf=? 
20 K*H£«<DiS*(=l*. 3£SSU*0> IE62 *<P^|53l*CD IE62 <fc y t3$t^$£i:;£1±£^ L/- 0 f 

■t&tt. -f 7x^7 5— ^7X5 KjMfttiffil (0.25 /^g) (D*i^lcli. IE62 ©CTiStt 

lili^lSg^ IE62 CD 7.8 f§T*fty s -f 7i^^-^X5 Kfi^*iittl-r-5I^^Ti^#(DOT(*^ 

UtK— 5—^7.5 h* pCAT-IE62 £ h ^ >X7i ^7 h L7dfflB&fr«bfi, CAT ;St±l*IS<t 
25 ^.HttttjaF+lfcj&^fc (m3l3B) „ 

VZV ite^- 28 fccfctf 29 (D*tl?*MDyn=E— m&tth pCAT-Pol 
pCAT-MDBP (I3IC D) „ fc<blflcilfc^ 68 (Dyu^c— I55iJ£:£-f 3 pCAT-gE 

(Ifl3ll E) I*. 3£#£|**fc£l>-H^lrm£> IE62 ICcfe oT;St±<b$;txfco d*X^(D CAT ;St±tf> 
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fiffcfrffil&t* pCAT-IE4 OJifi-fcBHHLTfcy . L^ts il«|a9}* IE62 l=tfd£LT3i*St* IE62 
(DI30 7b<3£l^£1±£^Lfco t$IC-f7i^7^-^X5 h'^lttiO^ IE62 (fti 

til*. IHEIBH* IE62 J: y 7.6 fS. 5.6 {£fc<£l>* 1.8 {S^fe-of::,, LfrU MBrF 14 <D 

^p^_ $|itg£:frf £ pCAT-gC £ >X3?i^ h Ltzm&T'te CAT JSttlttttU 
5 o/r (M3IHF) „ 

J£Lhfl>«£#>«b, VZV iiW. 62 (D&Eimya (IE62) li, HU^(Diie^4 (ORF4) . $m<D 
mB=i- 28 (DNA tK'J > 7— If : Pol) fccfctfitfe^ 29 (±g DNA jf : MDBP) s 

Lfrt J: yMJSjSI*, ll^l^i* IE62 CD$5^5514l*^(c5i^MI* IE62 <fc y tiSL^U? Cif 

10 fe-5o -r^^. MNttoae?' 62 iztsif&mmtf't?* ^tmizmmu zoztw vzv 

Z(D&M<D5£BJHz<kiT. li^7k=ll^JUXI^£fcl*llS*^^UX<hLT6^£ 

^ ^ ^ > ffl if * tR & *t? -f ; u x I ft Jit $ :*: a U it -r -5 - 1 1 <pT ftg <t ft -5 « c jfi b tf> fg B^icj; 

■So 
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(a) 2110#J&SA7b<G ; 
5 (b) 3100f£igSA#G ; 

(c) 3818#i£gTjb<C ; fe^tf . 

(d) 4006#lg»A^G 

£Wt-&ilS*^0^u;*J^**G>«W62 0 . 

10 2. (a)~(d)CDl£M&{cJ]0;ts WT<£>(e)~(g)<Z>'>& < ti, 1 JsLhcMMHBft' : 

(e) 1251 S^ftA*<G ; 

(f) 2226§t^»AA<G ; fccfcl>* 

(g) 3657§^&A#G 

£*rr-5it i (DmM^M^-o^^wm.BFf- 62 e 

15 

3. (a)~(d)0)ilSm fc\fcLK(e)~(g)<7V>&< <fc i 1 KLtcDi&M&fcto]^ JilT£D(h)~(o) 
< £ t, 1 JiLhCD^SS^ : 

(h) 162S&STA*C ; 

(i) 225#i£ST#C ; 
20 (j) 523#^*T7t)<C ; 

(k) 1565S^ST^C 

(I) 1763§J£ST#C ; - 
(m) 2652S^ST3&<C; 
(n) 4052S^ST6<C ; t$£V 
25 (o) 4193#^»TA<C 

$ wr -sit #m 2 <j)wmjm??'< j^mftcDmrn* 62 0 

4. iS3fcJS 1 Axfc 3CDL^-r^(DiteiF 62 — K"f 6 DNA <7}iJrJ : i""C<fcoT\ i^SM^SU^ 


WO 00/50603 PCT/JP99/0S476 

1 7 

5 (A) 628 §7 5 J Ser Gly ; 

(B) 958 #7 5 J M?^& Arg 7b* Gly ; 

(C) 1197#T5/gt?^SVal3&<Ala ; fccfcLS* 

(D) 1260ST5yg$JlSlle 6<Val 

10 

.6. (A)~(D)<DT5yitg^lC*0^ JilTCD(E)~(H)(D^ < 1 1 1 liLh<7>7 5 J :' 

(E) 99 #7 5 / ffiSS Met ft< Thr .; 

(F) 446 #7 5 y S$^S Leu A< Pro ; 

(G) 512 #7 5 y Val 7b* Ala ; fc\fct>* ■ 
15 (H) 1275#7 5yBS^LeuA<Ser 

7 . IS^II 5 * 1* 6 0) £ >/ \*<? §(5-e fc «J / -t<D7 5 y STSMIffi^ $^t? 5 7 5 «/ 

20 

9. *?4)\*7s*fJ A<DmB=F 62 7b<If 3}?H 1 ^f»3©l\W©ie? 62 rfcSSHfeMS'W 

25 ;uxj*o 

10. i 3 (DLN-rtLTb^itfi^ 62 <Dt&&w&tm-(Dt&mw.Wi : £&-r&&m.<5'f)i'X 


15 
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11. !l3fciS4<D DNA BrJtAW ~J y )'?'( X'T&fS A DNA $#^-r^7K€'l7l';UX$jl^-r 


5 12. Ig^Il8(Df^*Sfd*«mm4T'J>/^|C^^T^$tl^mJS^^t-^K^'l' 


13. se?"js-^ i a)i&8ie?i]icfci+.s'>& 2107 s^s^e 2229 m^m^vo dna sb^j 

Zmmmm Nae I fe^tf SssHII vmm U DNA ie5UA<2^fcl*3Bf>ir1b$^^K^'(';U 

10 x^il^^ci ^^f^t^^ll^K^^^^xll^fcfill^^^-f ;ux»c^l5]^;io 


14. DNA I^iJS-^ 2 <DJ£Sie$>Jfr <b & 'J =3*:* ^7 Lrjr^ K <k le^is-^- 3 <Dt*mga&i 

PCR;ilcJ:^TDSS?$tv/-DNAiB5iJ'efc-5>II^iI1 3(D(5j^^ 


16. 113m 9 £ Tel* 1 5 0511^7^0 -f^X**^->— K^-f^Xfr^li^TKil^^^ 
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<no> ^mmxm^m^mw^ 

<120> il^TK^t^^^XCDite^f 62 

<150> JP11-48964 . 

<151>25,02, 1999 

<160> 3 

<210> 1 

<211>4226 

<212> DNA 

<213> 7KS^4^0^^; UX (Varicella-Zoster virus) 
<220> 

<221>CDS 

<222>229..4158 
<400> 1 

ATACTATGGT CCATGAACTT CCCGCCTCGA GTCTCGTCCA ATCACTACAT CGTCTTATCA 60 
TTAAGAATAT TTACACGGTG ACGACACGGG GAGGAAATAT GCGGTCGAGG GGGGGGCACA 120 
ACACGTTTTA AGTACTGTTG GAACTCCCTC ACCAACCGCA ATCGCAATCC TTTGAAGGCT 180 
GCGAGAGCGT TTGGAAAACT CGGGTACGTC TAAATTCACC CCAGTGCG ATG GAT 234 

Met Asp 

1 

ACG CCG CCG ATG CAG CGC TCT AC A CCC CAA CGC GCG GGG TCG CCT GAT 282 

■ 

Thr Pro Pro Met Gin Arg Ser Thr Pro Gin Arg Ala Gly Ser Pro Asp 

5 10 15 

ACT TTG GAG TTA ATG GAC CTG TTG GAC GCG GCC GCC GCG GCC GCC GAA 330 
Thr Leu Glu Leu Met Asp Leu Leu Asp Ala Ala Ala Ala Ala Ala Glu 

20 25 30 

CAC AGG GCC CGG GTG GTC ACC TCG AGT CAG CCT GAC GAT CTA CTA TTT 378 
His Arg Ala Arg Va I Va I Thr Ser Ser Gin Pro Asp Asp L eu Leu Phe 
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35 40 45 50 

GGA GAG AAC GGG GTC ATG GTG GGA CGG GAA CAT GAG ATC GTT TCA ATT 426 
G I y G I u Asn G I y Va I Met Va I G I y Arg Glu His G I u lie Va I Ser lie 

55 " 60 65 

CCC TCC GTA TCG GGA CTT CAA CCA GAA CCC AG A ACG GAA GAT GTT GGC 474 
Pro Ser Va I Ser Gly Leu Gin Pro Glu Pro Arg Thr Glu Asp Va I Gly 

70 75 80 

GAA GAG CTA ACA CAA GAC GAC TAC GTA TGC GAG GAC GGT CAG GAT CTA 521 
Glu Glu Leu Thr Gin Asp Asp Tyr Val Cys Glu Asp Gly Gin Asp Leu 

85 90 95 

ATG GGC TCG CCT GTA ATC CCG CTG GCC GAG GTC TTC CAC ACC CGA TTC 570 
Met Gly Ser Pro Val He Pro Leu Ala Glu Val Phe His Thr Arg Phe 

100 105 110 

TCG GAG GCC GGC GCG CGA GAA CCA ACA GGA GCC GAT CGC TCC CTC GAG 618 
Ser Glu Ala Gly Ala Arg Glu Pro Thr Gly Ala Asp Arg Ser Leu Glu 
115 120 125 130 

ACA GTC TCT CTC GGA ACG AAG CTT GCT AGG TCT CCA AAA CCA CCG ATG 666 
Thr Val Ser Leu Gly Thr Lys Leu Ala Arg Ser Pro Lys Pro Pro Met 

135 140 145 

AAC GAT GGG GAA ACG GGC AG A GGT ACG ACC CCT CCG TTC CCG CAG GCC 714 
Asn Asp Gly Glu Thr Gly Arg Gly Thr Thr Pro Pro Phe Pro Gin Ala . 

150 155 160 

TTC TCC CCT GTA TCC CCC GCG TCT CCT GTT GGA GAC GCC GCC GGG AAC 762 
Phe Ser Pro Val Ser Pro Ala Ser Pro Val Gly Asp Ala Ala Gly Asn 

165 170 175 

GAT CAA CGG GAA GAC CAG CGG TCT ATA CCC CGA CAA ACG ACG AGA GGA 810 
Asp Gin Arg Glu Asp Gin Arg Ser I le Pro Arg Gin Thr Thr Arg Gly 
180 185 190 
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AAT TCA CCA GGT TTG CCG TCG GTG GTC CAT CGA GAC AGA CAA ACT CAG 858 

Asn Ser Pro Gly Leu Pro Ser Va I Va I His Arg Asp Arg Gin Thr Gin 

195 200 205 210 

TCC ATC TCG GGT AAA AAG CCG GGC GAT GAG CAA GCG GGT CAT GCG CAT 906 

Ser I le Ser Gly Lys Lys Pro Gly Asp Glu Gin Ala Gly His Ala His 

215 220 225 

GCA TCG GGG GAC GGA GTA GTT CTC CAG AAA ACT CAA CGG CCC GCT CAG 954 
Ala Ser Gly Asp Gly Va I Va! Leu Gin Lys Thr Gin Arg Pro Ala Gin 

230 235 240 

GGA AAG AGC CCG AAG AAA AAG ACT TTG AAG GTT AAG GTC CCA CTC CCG 1002 
Gly Lys Ser Pro Lys Lys Lys Thr Leu Lys Va I Lys Va I Pro Leu Pro 

245 250 255 

GCG CGG AAA CCC GGT GGA CCT GTA CCC GGC CCG GTT GAG CAA TTG TAC 1050 
Ala Arg Lys Pro Gly Gly Pro Val Pro Gly Pro Va I Glu Gin Leu Tyr 

260 265 270 

CAC GTC CTT TCG GAC AGC GTT CCC GCT AAG GGG GCA AAG GCG GAC CTG 1098 
His Val Leu Ser Asp Ser Val Pro Ala Lys Gly Ala Lys Ala Asp Leu 
275 280 285 290 

CCG TTT GAG AC C GAT GAT ACC CGC CCA AGG AAA CAT GAT GCC CGG GGT 1146 
Pro Phe Glu Thr Asp Asp Thr Arg Pro Arg Lys His Asp Ala Arg Gly 

295 300 305 

ATA ACA CCT CGC. GTC CCT GGA CGT TCG TCG GGG GGC AAA CCT AGA GCG 1194 
Me Thr Pro Arg Val Pro Gly Arg Ser Ser Gly Gly Lys Pro Arg Ala 

310 315 320 

TTT TTG GCC CTG CCG GGA AGA TCC CAC GCA CCA GAC CCG ATT GAG GAT 1 242 
Phe Leu Ala Leu Pro Gly Arg Ser His Ala Pro Asp Pro Me Glu Asp 

325 330 335 

GAC AGC CCA GTG GAG AAA AAG CCA AAG AGT CGT GAG TTT GTT TCG TCT 1290 
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Asp Ser Pro Va I Glu Lys Lys Pro Lys Ser Arg Glu Phe Va I Ser Ser 

340 345 350 

TCA TCC TCT TCC TCG TCG TGG GGA TCG TCA TCG GAG GAT GAA.GAC GAT 1338 
Ser Ser Ser Ser Ser Ser Trp Gly Ser Ser Ser Glu Asp Glu Asp Asp 
5 355 360 365 370 

GAA CCC CGG CGC GTT TCG GTG GGA AGT GAA ACT ACA GGC'AGC AGG TCC 1386 
Glu Pro Arg Arg Val Ser Va I Gly Ser Glu Thr Thr Gly Ser Arg Ser 

375 380 385 

GGA CGC GAA CAC GCC CCT TCC CCG TCA AAT TCG GAT GAT TCG GAC TCA 1434 
10 Gly A rg Glu His Ala Pro Ser Pro Ser Asn Ser Asp Asp Ser Asp Ser 

390 395 400 

AAT GAT GGT GGG TCG ACG AAA CAA AAT ATC CAA CCG GGA TAT CGA TCC 1482 
Asn Asp Gly Gly Ser Thr Lys Gin Asn lie Gin Pro Gly Tyr Arg Ser 
405 410 415 

15 ATC AGC GGT CCC GAT CCG AGG ATT CGT AAG ACC AAA CGT CTT GCG GGG 1530 
I le Ser Gly Pro Asp Pro Arg I le Arg Lys Thr Lys Arg Leu Ala Gly 

420 425 430 

GAA CCG GGG CGC CAG AGA CAG AAA TCA TTT TCC CTG CCG CGA TCC AGA 1 578 
Glu Pro Gly Arg Gin Arg Gin Lys Ser Phe Ser Leu Pro Arg Ser Arg 
20 435 440 445 450 

ACC CCG ATA ATT CCC CCG GTG TCG GGG CCG CTC ATG ATG CCC GAC GGA 1626 
Thr Pro Me lie Pro Pro Val Ser Gly Pro Leu Met Met Pro Asp Gly 

455 460 465 

AGC CCT TGG CCC GGA TCG GCG CCC CTC CCA TCC AAC AGG GTG CGG TTT 1674 
25 Ser Pro Trp Pro Gly Ser Ala Pro Leu Pro Ser Asn Arg Val Arg Phe 

470 475 480 

GGA CCG TCC GGG GAG ACC AGA GAG GGT CAC TGG GAG GAT GAG GCT GTG 1722 
Gly Pro Ser Gly Glu Thr Arg Glu Gly His Trp Glu Asp Glu Ala Val 
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485 490 495 

AGA GCG GCG CGG GCT CGT TAC GAG GCC TCA ACT GAA CCC GTG CCG CTT 1770 
Arg Ala Ala Arg Ala Arg Tyr Glu Ala Ser Thr Glu Pro Va I Pro Leu 

500 505 510 

TAC GTG CCG GAG TTG GGA GAT CCG GCT AGA CAG TAC CGC GCG CTG ATT 1818 
Tyr Val Pro Glu Leu Gly Asp Pro Ala Arg Gin Tyr Arg Ala Leu Me 
515 520 . 525 530 

AAC CTG ATC TAC TGT CCA GAC AGA GAC CCT ATA GCA TGG CTC CAG AAC 1 866 
Asn Leu I le Tyr Cys Pro Asp Arg Asp Pro I le Ala Trp Leu Gin Asn 

535 540 545 

CCC AAG CTG ACC GGT GTC AAC TCG GCC CTG AAC CAG TTC TAC CAA AAG 1914 
Pro Lys Leu Thr Gly Val Asn Ser Ala Leu Asn Gin Phe Tyr Gin Lys 

550 555 560 

CTG TTG CCA CCG GGA CGG GCG GGT ACC GCC GTT ACG GGG AGC GTA GCG 1962 
Leu Leu Pro Pro Gly Arg Ala Gly Thr Ala Va I Thr Gly Ser Val Ala 

565 570 575 

TCT CCC GTT CCG CAT GTA GGC GAA GCC ATG GCC ACG GGG GAG GCC CTC 2010 
Ser Pro Val Pro His Val Gly Glu Ala Met Ala Thr Gly Glu Ala Leu 

.580 585 590 

TGG GCT CTC CCC CAC GCG GCC GCG GCC GTG GCT ATG AGC CGT CGG TAC 2058 . 
Trp Ala Leu Pro His Ala Ala Ala Ala Val Ala Met Ser Arg Arg Tyr 
595 600 605 . 610 

GAC CGG GCC CAA AAA CAC TTT ATC CTA CAG AGT CTC CGC AGA GCC TTT 2106 
Asp Arg Ala Gin Lys His Phe I le Leu Gin Ser Leu Arg Arg Ala Phe 

615 620 625 

GCC AGC ATG GCA TAC CCC GAG GCA ACG GGC TCC AGT CCG GCG GCG CGG 2154 
Ala Ser Met Ala Tyr Pro Glu Ala Thr Gly Ser Ser Pro Ala Ala Arg 

630 . 635 640 
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ATC TCC CGC GGT CAC CCT TCT CCA ACA ACC CCG GCC ACA CAG ACT CCC 2202 
Me Ser Arg Gly His Pro Ser Pro Thr Thr Pro Ala Thr Gin Thr Pro 

645 650 655 

GAC CCT CAG CCG TCG GCC GCC GCA CGC TCT CTT TCT GTG TGT CCA CCG 2250 
5 Asp Pro Gin Pro Ser Ala Ala Ala Arg Ser Leu Ser Va I Cys Pro Pro 
660 665 670 

GAT GAT CGT TTA CGA ACT CCG CGC AAG CGC AAG TCC CAG CCA GTC GAG 2298 
Asp Asp Arg Leu Arg Thr Pro Arg Lys Arg Lys Ser Gin Pro Va I Glu 
675 680 685 690 

10 AGC AGA AGC CTC CTC GAC AAG ATT AGG GAG ACA CCC GTC GCG GAC GCC 2346 
Ser Arg Ser Leu Leu Asp Lys lie Arg Glu Thr Pro Va I Ala Asp Ala 

695 700 705 

CGG GTT GCA GAC GAT CAT GTG GTT TCC AAG GCC AAG AGG CGG GTA TCC 2394 
Arg Va I Ala Asp Asp His Va I Va I Ser Lys Ala Lys Arg Arg Va I Ser 
15 710 715 720 ; 

GAG CCC GTG ACC ATC ACC TCG GGC CCT GTG GTG GAT CCC CCC GCC GTA 2442 
Glu Pro Val Thr lie Thr Ser Gly Pro Va I Va I Asp Pro Pro Ala Va I 

725 730 735 

ATA ACG ATG CCA CTT GAC GGA CCG GCC CCA AAC GGG GGA TTT CGG CGT 2490 
20 Me Thr Met Pro Leu Asp Gly Pro Ala Pro Asn Gly Gly Phe Arg Arg 
740 745 750 

ATT CCC CGG GGG GCC CTG CAT ACC CCG GTC CCG TCG GAC CAG GCT CGC 2538 
Me Pro Arg Gly Ala Leu His Thr Pro Val Pro Ser Asp Gin Ala Arg 
755 760 765 770 

25 AAG GCG TAC TGT ACC CCC GAA ACC ATC GCC CGT CTG GTC GAC GAC CCA 2586 
Lys Ala Tyr Cys Thr Pro Glu Thr lie Ala Arg Leu Val Asp Asp Pro 

775 780 785 

TTG TTT CCC ACG GCC TGG CGC CCT GCG CTA AGC TTT GAT CCC GGC GCC 2634 
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Leu Phe Pro Thr Ala Trp Arg Pro Ala Leu Ser Phe Asp Pro Gly Ala 

790 795 800 

TTG GCG GAA ATC GCC GOT CGG CGT CCG GGC GGA GGA GAC CGA CGG TTT . 2682 
Leu Ala Glu I le Ala. Ala Arg Arg Pro Gly Gly Gly Asp Arg Arg Phe 

805 810 815 

GGT CCA CCC AGC GGA GTG GAG GCG CTG CGA CGG AGG TGC GCC TGG ATG 2730 
Gly Pro Pro Ser Giy Va I Glu Ala Leu Arg Arg Arg Cys Ala Trp Met 

820 825 830 

CGG CAG ATC CCA GAC CCG GAG GAT GTG AGG CTT CTG ATC ATC TAC GAT 2778 
Arg Gin I le Pro Asp Pro Glu Asp Va I Arg Leu Leu Me Me Tyr Asp 
835 840 845 850 

CCG TTG CCC GGA GAG GAC ATC AAC GGC CCC CTC GAG AGC ACC CTC GCG 2826 
Pro Leu Pro Gly Glu Asp I le Asn Gly Pro Leu Glu Ser Thr Leu Ala 

855 860 865 

ACA GAT CCG GGA CCG TCA TGG AGT CCA TCC CGA GGG GGA CTG TCT GTG 2874 
Thr Asp Pro Gly Pro Ser Trp Ser Pro Ser Arg Gly Gly Leu Ser Va I 

870 875 .880 

GTC CTG GCA GCC CTG AGT AAC CGG TTG TGC CTG CCG AGC ACT CAT GCC 2922 
Val Leu Ala Ala Leu Ser Asn Arg Leu Cys Leu Pro Ser Thr His Ala 

885 890 895 

TGG GCC GGG AAC TGG ACC GGC CCG CCG GAC GTG TCC GCT TTG AAC GCC 2970 
Trp Ala Gly Asn Trp Thr Gly Pro Pro Asp Val Ser Ala Leu Asn A|a 

900 905 910 

CGG GGC GTT TTA TTA CTG TCG ACC CGA GAC CTG GCC TTT GCC GGG GCC 3018 
Arg Gly Val Leu Leu Leu Ser Thr Arg Asp Leu Ala Phe Ala Gly Ala 
915 920 925 930 

GTC GAG TAT CTA GGC TCG CGG TTG GCC TCT GCC CGG CGC CGG TTG CTG 3066 
Val Glu Tyr Leu Gly Ser Arg Leu Ala Ser Ala Arg Arg Arg Leu Leu 
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925 940 . . 945 

GTG TTG GAC GCG GTG GCC CTC GAG AGG TGG CCC AGG GAT GGA CCC GCT 3114 
Val Leu Asp Ala Val Ala Leu Glu Arg Trp Pro Arg Asp Gly Pro Ala 

950 955 960 ~ 

5 TTG TCT CAG TAT CAC GTG TAC GTC CGG GCC CCG GCG CGA CCG GAC GCC 3162 
Leu Ser Gin Tyr His Val Tyr Val Arg Ala Pro Ala Arg Pro Asp Ala 

965 970 975 

CAG GCC GTC GTC CGA TGG CCA GAC TCG GCG GTC ACA GAA GGA CTC GCC 3210 

* 

Gin Ala Val Val Arg Trp Pro Asp Ser Ala Val Thr Glu Gly Leu Ala 

10 980 985 990 

CGG GCC GTG TTT GCA TCG TCG CGC ACC TTT GGG CCA GCG AGT TTT GOT 3258 

Arg Ala Val Phe Ala Ser Ser Arg Thr Phe Gly Pro Ala Ser Phe Ala 

995 1000 1005 1010 

CGT ATC GAG ACT GCG TTT GCC AAC CTG TAC CCG GGC GAA CAA CCC CTG 3306 

15 Arg I le Glu Thr Ala Phe Ala Asn Leu Tyr Pro Gly Glu Gin Pro Leu 

1015 1020 1025 

TGT TTG TGC CGC GGT GGG AAC GTC GCA TAC ACC GTG TGT ACC CGC GCG 3354 
Cys Leu Cys Arg Gly Gly Asn Val Ala Tyr Thr Val Cys Thr Arg Ala 

1030 1035 1040 

20 GGC CCC AAG ACC CGC GTC CCC CTG TCG CCC CGT GAA TAC CGG CAG TAC 3402 
Gly Pro Lys Thr Arg Val Pro Leu Ser Pro Arg Glu Tyr Arg Gin Tyr 

1045 1050 1055 

GTG CTG CCG GGT TTT GAC GGT TGC AAG GAC CTC GCG CGA CAG TCT CGG 3450 
Val Leu Pro Gly Phe Asp Gly Cys Lys Asp Leu Ala Arg Gin Ser Arg 

25 1060 1065 1070 

GGT CTG GGG CTC GGG GCA GCC GAC TTT GTG GAC GAG GCG GCA CAT AGC 3498 
Gly Leu Gly Leu Gly Ala Ala Asp Phe Val Asp Glu Ala Ala His Ser 
1075 1080 1085 1090 
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CAC CGC GCA GCA AAC CGA TGG GGC CTG GGT GCC GCG CTT CGA CCC GTC 3546 
His Arg Ala Ala Asn Arg Trp Gly Leu Gly Ala Ala Leu Arg Pro Val 

1095 1100 1105 

TTC CTT CCC GAG GGA CGG AGA CCG GGG GCC GCC GGG CCG GAG GCC GGC 3594 
Phe Leu Pro Glu Gly Arg Arg Pro Gly Ala Ala Gly Pro Glu Ala Gly 

11 10 1115 1120 

GAC GTA CCC ACC TGG GCG AGG GTG TTT TGC CGC CAC GCC CTG CTG GAA 3642 

Asp Val Pro Thr Trp Ala Arg Val Phe Cys Arg His Ala Leu Leu Glu 

<" • 

1125 1130 1135 

CCC GAC CCT GCC GCA GAA CCA CTC GTG CTT CCA CCC GTG GCC GGT CGG 3690 
Pro Asp Pro Ala Ala Glu Pro Leu Val Leu Pro Pro Val Ala Gly Arg 

1140 1145 1150 

TCG GTG GCG CTG TAT GCG. TCG GCG GAC GAG GGT CGG AAT GCC CTC CCC 3738 
Ser Val Ala Leu Tyr Ala Ser Ala Asp Glu Ala Arg Asn Ala Leu Pro 
1155 1160 1165 1170 

CCG ATT CCC AGA GTA ATG TGG CCG CCC GGT TTT GGG GCC GCG GAG ACG 3786 
Pro Me Pro Arg Val Met Trp Pro Pro Gly Phe Gly Ala Ala Glu Thr 

1175 1180 1185 

GTG TTG GAG GGG AGC GAC GGA ACA CGG TTC GTG TTC GGA CAC CAC GGG 3834 
Val Leu Glu Gly Ser Asp Gly Thr Arg Phe Val Phe G I y His His Gly 

1190 1195 1200 

GGC TCG GAA CGG CCG GCA GAA ACC CAG GCG GGG CGA CAG CGG CGC ACC 3882 
Gly Ser Glu Arg Pro Ala Glu Thr Gin Ala Gly Arg Gin Arg Arg Thr 

1205 1210 1215 

GCA GAC GAC AGA GAA CAC GCT TTG GAG CCG GAC GAT TGG GAG GTG GGG 3930 
Ala Asp Asp Arg Glu His Ala Leu Glu Pro Asp Asp Trp Glu Val Gly 

1220 1225 1230 

TGT GAA GAC GCG TGG GAC AGC GAG GAG GGG GGC GGG GAC GAC GGG GAC 3978 
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Cys Glu Asp Ala Trp Asp Ser Glu Glu Gly Gly Gly Asp Asp Gly Asp 
1235 1240 1245 1250 

GCA CCG GGG TCA TCC TTT GGG GTG AGC ATC GTG TCG GTG GCC CCG GGT 4026 
Ala Pro Gly Ser Ser Phe Gly Va I Ser lie Va I Ser Va I Ala Pro Gly 

1255 1260 1265 

GTG CTG CGA GAC CGC CGG GTG GGC TTG CGC CCG GCG GTC AAG GTG GAG 4074 
Val Leu Arg Asp Arg Arg Va I Gly Leu Arg Pro Ala Va I Lys Va I Glu 

1270 1275 1280 

CTG TTG TCC TCG TCC TCG TCC TCC GAG GAC GAG GAC GAT GTG TGG GGA 4122 
Leu Leu Ser Ser Ser Ser Ser Ser Glu Asp Glu Asp Asp Val Trp Gly 

1285 1290 1295 

GGG CGC GGG GGG AGG AGC CCC CCG CAG AGT CGG GGG TGACGGAGTC 4168 
Gly Arg Gly Gly Arg Ser Pro Pro Gin Ser Arg Gly 
1300 1305 1310 

CCCTCCTTTT CTCGTGAGCG CCACTGGCGC GCGGACTGTT TGTTGTTTGT TAATAAAA 4226 


<210>2 

<211>18 

<212>DNA 

<213> Artificial Sequence 
<400>2 

GATCAAAGCT TAGCGCAG 18 


<210>3 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<400>3 


WO 00/50603 


PCT/JP99/05476 


11 / 11 


CCTATAGCAT GGCTCCAG 
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